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Interaction effect of barnyardgrass (Echinochloa crus - galli) densities and different levels of 

nitrogen fertilizer application on growth and yield of rice in Kushkak, Fars Province 
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     , )�Y�( ���Y3� 
��   N� �_E =� �)*��+ �HF       �	 �& N\�K &��S# ��
+.	 �& [�����"     0,�O� N#��

  &��, ���K ���Y3� )T���W( .  , &�" ���Y3��     N� �_E =� �)*��+�F         =� YO�, � �
O+.	 �& [�����" 

�F   N� �HF      ��S( �D+f� N,�@��	 �
+.	 �& [�����"          &
\�� 0,�� N#�� �	 N\�K &��S# �& 
��&

&�., .    , N���� )�Y�( bd�� �&�q( )*��+ ��3��F, [�����" ��( �
+.	 �& )*��+  �O/
�       ��OR� NO"

��S(      )�YO�( �& &�O" �+OA�� ��q( � < � ?&�& ���Y3� �� N\�K &��S# 
��&�HF  �& [���O��" 

, ����
" �	
" n1
� �
+.	���&�� �3
9� )*��+ .
"
,
#)��
.�	 �  ).Tanaka et al ( �,&�& )
A,

N\�K N" ?
�� �,=0,�� , <�3�8 N� �)*��+, ?��� N� ?
�� �& �&��& �@+6� Nd
  �& T��Z( )*��+ .

 5����	�#�(
(
� )��
.�	 � ).Yamamoto et al (, )�Y�( �	
" N" </�& =����� �3�q( )*��+

  N\�K �	
" n1
�    ��&�� 0,�� �& �,= .   , 5��
K C�R  �&�)*��+� !"��#      QO�1 
v
O� 

	   =�O	

  ��S( ��R� ����         O� NO#�� �& N\�K &��S# 
��&             &�O" 
v
O� C�RO  �& � &�& �	
O" �� 0,�

,� !"��# �)*��+  5��
K 

	  Q�1 �#    ��S( ��R� ����  =�	         �O,&�& �	
O" �� NO\�K &��S# 
��& .
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   �( �(� 5�� m�:&          , 5��
K C�R  �& N" �/
� 5�� N� s���( �,��#�      �O� ��+�� <�
d� ��3�q( )*��+

  , pJ� � �     �( &
\�� ���J4 �E
�1 � )*��+   Q�1 � &�/ 

	        �	
O" n1
� �+A�� �/� 
� =�	

�( 0,�� �& N\�K &��S# � �,&�� , 
v
� C�R  �&��� <�
d� )*��+w��( &
\�� ��,  &�/.  

      # �& N\�K &��S# �rk��7�  Q�1 )��� �
�       <O/
k N�OE
3 � ����O  =�	`�×`� +,
O  � �+�

N#��     =� 0,�� w
	����           !k��O# �& NO\�K &��OS# md��7 � �@�a    QO�1 NO#��    O  =�O	 �& ����

�+(   </
k N�E
3 � b��(`a×`a+,
  �N#�� �+�  =� 0,�� w
	�����(P < �� �@ )T���` .(
+,� 0

       �Y3� Nk &�& )
A, 5�,�& )�(=P =� mE
7�     =� </
k N�E
3 �`a×`a    NO� `�×`�  +,
O  �  �& �+�

 !k��# [
�#    �+( �& ����  w
	      i�S( ��R� �� N\�K &��S# b��(  �Y3� w��&� y
�r+ � N� &�& � !k��#

�a  Q�1 N#��     � &�f Nk =�	� � �@,
�    � &��� Nk < � 5�  Q�1 &��S# 5     �YO3� �O�� =�	�   N�OE
3 �

�Y3� =� b,
( � ?&��, ir�f �� </
k�&�� 0,�� �& N\�K &��S# ��< � ?�.   

        

T���`V  ����� </
" N�E
3 � ����  =�	 Q�1 !"��# ��.�	 �� N\�K &��S# 0,��  
Table 2. Interaction effect of weed density and plant spacing on rice tiller number 

MEAN  

 </
" N�E
3)�+��+,
 (  

plant spacing(cm) 

25×25                        20×20 

����  !"��#  

)�+(�& N#�� b��((  

weed density (plant/m2) 
20.8A 22.2aA 19.4 bA 0  
18.9B 20.7aAB 17.1bB 10  
18.1B 19.8aBC 16.5bBC 20  
16.5C 17.8aCD 15.1bBC 30  
15.2C 15aD 14.4 aC 40  
 19.3a 16.5b  MEAN  

 

 

5�@,
�(       �	 �& -L�" N�
A( ���7 
���& 

	       �& ��YO� N�
OA( ���7� Q�&�  �O	   )�+O 

5.,�& )�(=P 2
 ��� )� (%��S( �D+f� �,���, 
��&.  
Means with similar small letters within each row and similar large letters within each column 

are not significantly different (Duncan5%). 
T�.�,
K &��S#T�.�,
K &��S#T�.�,
K &��S#T�.�,
K &��S#        

          Q�1 )��� �
��# �& 0,�� N#�� �& T�.�,
K &��S# �r"��7  � =�	�HF , [���O��" �  �& )*��O+

 !"��# �& 0,�� N#�� �& T�.�,
K &��S# md��7 � �
+.	�FQ�1 N#��  ( �& ����  =�	�+  � b��(

   , &�" )��� �
��#�  �(P < �� )*��+ )T����( .    5.,�& )�(=P =� mE
7 0�
+,         �& NO" &�& )
A,
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, &�" =� �,�Y�( �	�Q�1 !"��# ���Y3� 
� )*��+ =�	� )�Y�( �& � &�" ���K �	
" T�.�,
K &��S# 

 � �_E�F  Q�1 N#��       , &�" 
v
� )�Y�( �& =�	�     �O�S( ��R� T�.�,
K &��S# )*��+ ��&   ���YO3� 


   !"��# �& � <3
�  Q�1 �#v
� 

	  , &�O" 
v
� ��q( =�	�  )*��O+)�HF  �
O+.	 �& [���O��"  (

       < � ?�/ N#�� �& T�.�,
K &��S# �	
" n1
�. 
�    , )�Y�( ���Y3� �      �
O+.	 �& �3�Oq( )*��O+� 

      ��S( ��R� 0,�� N#�� �& T�.�,
K &��S#       )�YO�( �& � <3
� ���Y3� 
��&�F       
O� NO6�
'( �& �HF 

" , [������    ��S( �D+f� �
+.	 �& )*��+   �A, ?�	
A( 
��& .          &�O" ���YO3� �O@�& B�
O;1 NO�

,�   =� )*��+�F   N� �HF        , &�O" ����
O" �	
" n1
� [�����" �   �O�&�� )*��O+ ) T��O��( .  5O��

 0�
+, 
� t�9�( {��@,�)��
.�	 � ).Vengris et al (  �&
Od &�" 
v
� C�R  N" &��& <'�
R(

   �
d� B���� b3� N� Q�1 <  <6�, =�	. �&�,  )Noda (       
� ����  <�
d� N" <3
��& �A�
(=P �g

  N\�K N�7�(�& 0,��              �O�&�� ?
O�� NO\�K� T�.�,
OK &��OS# �	
O" nO1
� �O,=. B���O#� ���   

)Wagh & Thorat (&�" ���Y3� N" ��+3
��& ,���S( ��R� )*��+    �O7�� �& T�.�,
OK &��S# 
��&

&�& ���Y3� �� ^R .  

  

���T�V ����� Q�1 !"��# ��.�	   � ����  =�	,�# �� )*��+0,�� T�.�,
K &��S   
Table 3. Interaction effect of weed density and nitrogen on rice panicle number. 

 

 T
�* !"��#  

)�+(�& N#�� b��((  

weed density (plant/m2)        

,�)*��+) k��
+�	 �& [����(  

Nitrogen (kg/ha)  
0             40                                           80 120  MEAN               

 

0  13.52bA13bA 15.2abA 15.8aA 14.47A 
10  13.4abA11.6bAB14.2aAB 14.8aA 13.65A 
20  12aAB 12aAB 13.1aB 12.4aB 12.72B 
30  12.2aAB10.8bAB12.6abB 13.2aB 11.9B 
40  10.1bB 9.8bB 12.9aB 11.7abB 10.79C 

MEAN 11c 12.33b 13.76a 13.71a  

  

5�@,
�(       �	 �& -L�" N�
A( ���7 
���& 

	       �& ��YO� N�
OA( ���7� Q�&�  �O	   )�+O 

5.,�& )�(=P 2
 ��� )� (%��S( �D+f� �,���, 
��&.  
Means with similar small letters within each row and similar large letters within each column 

are not significantly different (Duncan5%). 

N#�� �& N,�& &��S#N#�� �& N,�& &��S#N#�� �& N,�& &��S#N#�� �& N,�& &��S#        
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      # �& N#�� �& N,�& &��S# �rk��7�          <O/
k N�OE
3 �  ����  )��� �
�`�×`�  +,
O  �  � �+�

     !k��# �& )P md��7�aQ�1 N#��  </
k N�E
3 � ����  =�	`a×`a +,
O  �  �O(P <O �� �+� 

)T���� .(
+,�    �& )�(�P =� mE
7 0!k��# [
�# �& &�& )
A, 5�, Q�1 w
	    �& NO,�& &��OS# =�	

 
� Q�+>( mE��3 �& N#������i�S( �D+f� �@ �,��& w��& . </
k N�E
3 �&`a×`a+,
  � �+�

   !k��# x'3�a  Q�1 N#��    � n1
� =�	�  iO�S( �D+Of� &
\      0,�O� NO#�� �& NO,�& &��OS# �& w��&

&���� .  � N�E
3 �&� �Y3� �+A�   �	 �`a N#��  Q�1    i�S( n1
� =�	       NO,�& &��S# �D+f� )�/ ��&

�/ 0,�� N#�� �& ) T���� .(�
/ �D�(Blackshaw)  [��� N,�& &����1 <3� Nk &��, I��Y� 

��   �
  2
 �N  i( w=��,�   :& N� �,��#�   N��� w���
� �	
k m         � T�.�,
OK �& N,�& &��S# �	
k �
	

��/
� N,�& )=� �	
k 
 . )��
��	 � [
 (Sam et al.)
(=P ig ��& iA� &����1 �	
k Nk ��+3


     Q�1 
� mf��# �& 0,�� N,�&         T�.�,
OK T�Og � T�.�,
OK �& N,�& &��S# N� s���( Y(�d 0,�� =�	

< � ?&�� .  

  

  

T��� � O�����  Q�1 !"��# ��.�	 �� </
" N�E
3 � ����  =�	0,�� N#�� �& N,�& &��S#   
Table 4. Interaction effect of weed density and plant spacing on rice seed number 

 
����  !"��#  

)b��(�+(�& N#��(  

Weed density (plant/m2)        

 </
" N�E
3)�+��+,
 (  

plant spacing(cm) 

25×25                        20×20        
MEAN  

0  887bA 1406.5 aA 1146.8A 
10  873.bA 1284.7 aAB 1080AB 
20  785Ba 1203.5aB 994.25BC 
30  726Ba 1106aBC 916CD 
40  664bB 1011aC 837.75D 

MEAN  787.2b 1202.7a  

  

5�@,
�(   �	 �& -L�" N�
A( ���7 
���& 

	 � Q�&�   �& ��YO� N�
OA( ���7  �O	   )�+O 

5.,�& )�(=P 2
 ��� )� (%��S( �D+f� �,���, 
��&.  
Means with similar small letters within each row and similar large letters within each column 

are not significantly different (Duncan5%). 

-�*�:��� &�.��1-�*�:��� &�.��1-�*�:��� &�.��1-�*�:��� &�.��10,�� 0,�� 0,�� 0,��   
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         �� �& ^R  �7�� �& -�*�:��� &�.��1 �r"��7     )�YO�( ��.�	�HF   , [���O��" �   � )*��O+

                 �O" )��O� �
O��# ��.�	�O� �& ^R  �7�� �& -�*�:��� &�.��1 md��7 � ����  )��� &

,�    !"��# � )*��+�F  Q�1 N#��     �(P < �� ����  =�	 ) T��O��( .       )�O(=P =� mOE
7 0�
O+,

5.,�&        !"��O# �& 0,�� ?
�� -�*�:��� &�.��1 N" &�& )
A,     )�YO�( �& ����O  
v
O� 

O	�F 

 , [�����"�             N� &�" ���Y3� 
� N" �� � &�f �r"��7 N� �
+.	 �& )*��+�HF   , [���O��" �  )*��O+

  .��1 ��
+.	 �&           !"��# �& �	
" 5�� � <3
� �	
" 0,�� -�*�:��� &��F     C�R  �& N#�� �F 

��HF     
� �+7 � �F  , [�����" �    ��S( �D+f� �
+.	 �& )*��+   &�& )
A, 
��& .     &�O" ���YO3� 
O�

,� =� )*��+�F N� �HF<3
� �	
" -�*�:��� &�.��1 �
+.	 �& [�����"  )T���� .(  

���T �V   �����   Q�1 !"��# ��.�	  �O	     � ����O  =,�   �O� )*��O+   � &�O���1�*�:� O�  0,�O� � 

)k�
+�	 �& [�����(  
Table 5. Interaction effect of weed density and nitrogen on rice biological yield (kg/ha) 

 

����  !"��#  

)b��(�+(�& N#��(  

Weed density (plant/m2)        

,�)*��+) k��
+�	 �& [����(  

Nitrogen (kg/ha) 

0          40                                                             80      120              MEAN  

0  5750bA 8434bA 7385aA 8760aA 7582A 
10 5360bAB 6490aB 7755 aA 8471aA 7010AB 
20  6127aA 6543aB 6862 aA 7095aAB 6650B 
30  5819bA 5897bB 8429 aA 7100abAB 6813B 
40  3770cB 3997cC 8377 aA 5766bB 5477C 

MEAN 5365c 6273bc 7762ab 7440a  

5�@,
�(   �	 �& -L�" N�
A( ���7 
���& 

	 � Q�&�   �& ��YO� N�
OA( ���7  �O	   )�+O 

5.,�& )�(=P 2
 ��� )� (%��S( �D+f� �,���, 
��&.  
Means with similar small letters within each row and similar large letters within each column 

are not significantly different (Duncan5%). 

  

     Q�1 �+A�� ?&
_+ � �(� 5�� <�1   , =� =�	�  � �3
9� )*��+          &�O" ����
O" �	
O" NO\�+, �&

,� �( )*��+    �/
� �,��#.  , &�" ���Y3��     N� �_E =� )*��+�F  �O�S( ��R� [�����"    &�O.��1 
��&

 �� -�*�:���      &�& ���Y3� ^R  �7�� �& �� 0, . , 
����
.��    
O(��1 BDO4 �& )*��+ "  &�O.��1

�( ���Y3� �� -�*�:��� �	& . B���O# � ��� )Wagh & Thorat (   �O�+3
��& �OA�
(=P �Og  NO" 

    N,�& &�.��1 )*��+�, &�" x�6'#       �O�S( ��OR� �� -�*�:��� �     �O( ���YO3� ��&  �O	& .  &�O.��1
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O� ���f �@+6;�	 h��9 -�*�:���      <O/�& NO,�& &�O.��1 ) **��H/=r.(  )
O�:
� �  )��
O.�	   

).Balyan et al(       �O�� �& [�O�� QO�+>( [
Od�� �& -OAf ?&
( b�\# N" ��+3
��& �A�
(=P �g

�( �	
" �A7� �v�� <�
d� ��
� .)��
.�	 � �+��
� )et al. Garrity ( [
d�� 
� �A�
(=P �g

        � -Af )=� N" �,&�& )
A, 0,��LAI  0,�� T�qZ(          -OAf )=�
O� �� �_�( s
;#�� 5��+��d 

Q�1 </�& =�	.Q�1 -Af )=� 
� �g
;#�� N\�K &��S# N" ��+/�& =���� 
�,P  </��, =�	.  

        

N,�& &����1N,�& &����1N,�& &����1N,�& &����1        

      )�Y�( �& N,�& &�.��1 �r"��7�F     � �
+.	 �& )*��+�, [�����"       md��O7 � ����  )���

 !"��# � )*��+�, &�" )��� �
��# �& 0,�� N,�& &�.��1�F < �� b��( �+( �& =�	 Q�1 N#�� 

�(P)T����( .      N� �_E =� =�	 Q�1 !"��# ���Y3��F  �HF � �F � �F  &�O.��1 �b��( �+( �& N#�� 

       �& �	
" 
��& ��S( ��R� �� 0,�� N,�&& .        �O	 �& NO" &�& )
OA, 5O.,�& )�(=P =� mE
7 0�
+,

   , &�" =� )�Y�(�     !"��# ���Y3� 
� 0,�� N,�& &�.��1 )�Y�( �)*��+Q�1  �( ���K �	
" =�	 ��".  
�

  , &�" )�Y�( ���Y3���+( �& 0,�� N,�& &�.��1 ���'( �)*��+ &��, ���K ���Y3� b��( )  T��O��(. 

            NO#�� �& T�.�,
K &��S# 
� ���f �@+6;�	 h��9 N,�& &�.��1)**��/a=r (      �& NO,�& &��OS# �

 N#��)**�H�/a= (r</�& . <�� �(Smith)
� <3
��& Y�,  ��Y3�  NO,�& &�.��1 �����  !"��# �

��
� �( �	
" 0,��. 
��
L
#
�� � 2��6��(Biswas & Bhattacharya)   &�" ���Y3� 
� �,&�& )
A,

,��( ���K ���Y3� }�+�/ &�.��1 )*��+ ��" ., &�" )�Y�( ���Y3�� =� )*��+�F N� �HF [�����" 

            �D+f� 5�� 
(� �/ 0,�� N,�& &�.��1 �	
" n1
� �
+.	 �&��S(  &�;, ��& .     !"��O# ���YO3� 
�

Q�1          �( ���K 
�+A�� �	
" N,�& &�.��1 ���"J( C�R  �& =�	 ��" .      t�O9�( 5O�� �@,
�� 5��

�(       , &�" 
v
� ��q( C�R  �& N" �/
��)*��+�Q�1  

	    &�O" =� 
�+OA�� ?&
_+ � y�  =�	

,�         D�1 � ?&�& )
A, 0,�� ?
�� 
� N6�
'( �& )*��+ "   
��� <�
d� 
�, pJ��  ?
O�� 
�� �� )*��+

                <O � ?&�& �	
O" �� 0,�O� &�O.��1 � N+O/�J� y�O  ��� 0,�� ) T��O��(.    �
+O � 2��O6��  

(Biswas & Sattar), =� ?&
_+ � ����
" ���+/�& =���� �A�
(=P �g �  0,�O� <�
d� )
(= �& )*��+

 Q�1 
�        Q�1 !"��# ���Y3� 
� � <3
� �	
" =�	     , 0,�O� �=�O	�      O�1 � 
�O+�" )*��O+Q   =�O	

,�            �O�&�� &�O.��1 �+OA�� �	
" n1
� N" &��, pJ� 
�+A�� )*��+ .    )��
O.�	 � {��O@,� 
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(Vengris et al.)    B��O�� )&�O" ��Og�� N� �&
d &�" 
v
� C�R  N" ��+/�& =���� �A�
(=P �g 

 Q�1 <�
d�  ��, =�	 �/
� . m�
'( �&            �&
Od &�" 
v
� C�R  N" �,&�& )
A, 5��c�# � 5�"D�

�.��1 < ��1��= ?
�� &� Q�1 N� ?&�:P x�Z( �& ��
�, CDE� =�	.   
 

���T�V ��� ��   Q�1 !"��# ��.�	   � ����  =�	,�0,�� N,�& &����1 �� )*��+ )k�  �& [���O�

�
+�	 (  
Table 6 Interaction effect of weed density and nitrogen on rice seed yield (kg/ha) 

 

����  !"��#  

)�+(�& N#�� b��((  
Weed density (plant/m2)        

,�)*��+) k��
+�	 �& [����(  
Nitrogen (kg/ha) 

0                40                                          80 120           MEAN  

0  3573bA 4382aA 4730aA 4625aA 4328A 
10  3273bAB 4115aA 4365 aAB 4266aAB 4005B 
20  2927bBC 2964bB3802 aBC 3708aBC 3352C 
30 2399bCD 2996bB3482 aC 3414aCD 3072D 
40 1913bD 2114bC 3324 aC 2997aD 2587E 

MEAN 2818c 3314b 3941a 3802a  
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 ��� )� (%��S( �D+f� �,���, 
��&.  
Means with similar small letters within each row and similar large letters within each column 

are not significantly different (Duncan5%). 
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